Transcriptional regulation of CD6 expression on human T lymphocytes by phorbol ester.
Activation of protein kinase C (PKC) has emerged as a major common signal-transducing mechanism for T cell activation and regulation of expression of T cell surface glycoproteins. Surface expression of the CD6 Ag is known to increase with T cell activation and CD6 itself may be involved in regulation of T cell activation. Therefore, we performed experiments to determine whether activation of PKC by phorbol ester induced an increase in CD6 expression and to investigate the mechanisms of such an effect. CD6 surface expression was up-regulated substantially in response to PMA on both mature and immature T cells, but only negligibly on B cell lines. This increase was blocked by PKC inhibitors. The PMA-induced increase in CD6 surface expression was accompanied by an increase in total CD6 protein, as detected by using Western blot analysis of whole cell lysates. After PMA stimulation, Northern blot analysis showed that steady state levels of CD6 mRNA increased in response to PMA treatment. This increase was blocked by cycloheximide, demonstrating that it was dependent on new protein synthesis. Nuclear run-on analysis showed that the rate of CD6 mRNA transcription increased by approximately two to threefold after PMA stimulation of Jurkat cells. Experiments in which we used actinomycin D showed that PMA had no significant effect on the t1/2 of CD6 mRNA. The data suggest that the effect of PMA on CD6 expression is mediated primarily by an increase in CD6 mRNA transcription after PKC activation. mAbs were used to determine whether augmented CD6 expression could be induced by perturbation of specific T cell surface molecules. Up-regulation of CD6 expression occurred when thymocytes were cultured with anti-CD2 Abs, but not with Abs to other functional T cell surface structures, and not when mature T cells were cultured with the anti-CD2 mAbs. Up-regulation of CD6 expression by activation of PKC, triggered in thymocytes by ligation of CD2, could allow CD6 to provide additional regulatory signals required for events in later stages of T cell activation and differentiation.